Excitatory and inhibitory influences on bladder activity elicited by electrical stimulation in the pontine micturition center in the rat.
Electrical stimulation at various sites in the dorsal pontine tegmentum in urethane anesthetized rats modulated activity of the urinary bladder as well as efferent firing on bladder postganglionic nerves. Electrical stimulation (0.2 ms 50 Hz, 5-20 V or 30-150 microA, 2-5 s train duration) using a microelectrode (tip diameter, 10-20 microns) in an excitatory area located rostral and medial to the locus coeruleus evoked short latency (less than 2 s) large amplitude (greater than 20 cm H2O) bladder contractions and increased firing on the bladder postganglionic nerves. Stimulation at sites adjacent to the excitatory area inhibited bladder postganglionic nerve firing and bladder activity. Inhibitory responses were evident as either a decrease in intravesical pressure, an increased interval between bladder contractions, or an interruption or elimination of bladder contractions. The threshold intensity for excitation using a large electrode (2-4 V) was slightly higher than that for inhibition (1.5-2 V). The optimum sites for evoking bladder contractions were located in and close to the laterodorsal tegmental nucleus (LDT) and in the periaqueductal gray just dorsal or dorsolateral to the LDT. The extent of the area that induced bladder contractions was 0.5-1.2 mm in diameter in each rat when a microelectrode was employed for electrical stimulation. Electrical stimulation in the optimum site for evoking bladder contractions induced relatively little striated muscle activity and produced no short-latency blood pressure changes. The longer latency blood pressure changes associated with a spontaneous bladder contraction were still present following a stimulation of the dorsolateral pons. These data are consistent with the view that neurons in the dorsal pontine tegmentum play an important role in the regulation of urine storage as well as urine release.